(19) 



J 



Europilsches Patentamt 
European Patent Office 
Office europeen des brevets 



(12) 



(43) Date of publication: 

09.03.2005 Bulletin 2005/10 

(21) Application number 04253235.8 

(22) Date of filing: 29.05.2004 



(H) EP 1 512 831 A1 

EUROPEAN PATENT APPLICATION 

(51) IntClT: E21B7/02 



(84) Designated Contracting States: 


(72) Inventors: 


AT BE BG CH CY CZ DE DK EE ES R FR GB GR 


• Bowe, James M. 


HU IE IT U LU MC NL PL PTRO SE SI SK TR 


McKinney Texas 75070 (US) 


Designated Extension States: 


• McClure, Larry W. 


AL HR LT LV MK 


Sherman Texas 75092 (US) 


(30) Priority: 03.09.2003 US 657433 


(74) Representative: Hackett, Sean James 




Marks & Clerk, 


(71) Applicant: Metso Minerals Industries, Inc. 


Patent Attorneys, 


Milwaukee, Wisconsin 53207 (US) 


Alpha Tower, 




Suffolk Street Queensway 




Birmingham B1 1TT (GB) 



CO 
00 

CM 



CL 
LU 



(54) Feed table pivot pin constraining device 

(57) A restraining arrangement (48) for limiting the 
separation of a feed table (36) having a pivot pin (1 06) 
and a positioner block (30) of a mobile track drill. The 
restraining arrangement includes a first constraint de- 
vice (114) positioned on the positioner block (30) and a 
second constraint device (116) secured to the feed table 
(36). The first constraint device (114), consisting of a 
bushing (11 8) having a pair of extending ears (128), is 



FIG.1 



retained within a pair of female constraint members 
(138) each having a recessed groove (140). The re- 
cessed groove (140) formed in each of the pair of female 
constraint members (138) is sized to receive the extend- 
ing ears (1 28) to allow the bushing (1 1 8) and the female 
constraint members (1 38) to rotate relative to each other 
while limiting the separation between the feed table (36) 
and the positioner block (30) along the rotational axis of 
the pivot pin (106). 
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Description 

BACKGROUND OF THE INVENTION 

[0001] The present invention generally relates to a s 
mobile track drill. More specifically, the present inven- 
tion relates to a mechanical device that restricts the rel- 
ative movement between the feed table and the posi- 
tioning elements of drilling equipment upon mechanical 
failure. 

[0002] I n presently available mobile track drills, a drill 
track is used to guide the movement of a drill along a 
longitudinal axis. The drill track, in turn, is mounted to a 
feed table that serves as the point of connection to the 
articulated drilling boom of the movable track drill. Spe- 
cifically, the feed table includes a pivot pin that is re- 
ceived and retained within a positioner block mounted 
to the drilling boom. The positioner block, in turn, is cou- 
pled to a hydraulic cylinder to control the position of the 
drill track to orient the drill track in the desired direction. 
[0003] The pivot pin contained on the feed table al- 
lows the feed table and the attached drill track to rotate 
relative to the positioner block to further control the po- 
sition of the drill track as desired. In presently available 
mobile track drills, the feed table is manufactured such 
that the pivot pin is inserted into the positioner block and 
a retaining cap is attached to the pivot pin by a series 
of bolts to retain the pivot pin within the positioner block. 
The axial alignment and integrity of the feed table/posi- 
tioner block joint is assured only by the material integrity 
of the pivot pin, the retaining cap and the connecting 
bolts. 

[0004] During operation of the mobile track drill, if the 
drill track contacts the ground or an overhead obstacle 
while the mobile track drill is being moved, only the ma- 
terial integrity of the retaining cap, the pivot pin and the 
connecting bolts prevents separation of the drill track, 
feed table and drill from the drill boom. Any failure in 
these components could result in the unrestrained 
movement of the feed table and drill track away from the 
drill boom which, depending upon the direction of such 
relative movement, could result an undesirable and pos- 
sibly unsafe situation. 

[0005] Therefore, a need exists for a constrai ning de- 
vice that further limits the ability of the feed table and 
drill track to separate from the positioner block mounted 
to the drill boom. Further, a need exists for a constraining 
device that allows the feed table to freely pivot relative 
to the positioner block while restricting the uncontrolled 
separation of the feed table from the positioner block. 

SUMMARY OF THE INVENTION 

[0006] The present invention is a restraining arrange- 
ment that limits the possible separation between the drill 
boom and drill assembly of a mobile track drill. The re- 
straining arrangement acts to prevent the unrestrained 
movement of the drill assembly, including both the drill 



track and drill, upon a structural failure in the connecting 
components between the drill assembly and the drill 
boom. 

[0007] The restraining arrangement of the present in- 
vention includes a first constraint device that is secured 
to the positioner block mounted to the drill boom of the 
mobile track drill. The first constraint device includes a 
bushing that is press fit into the positioner block. The 
bushing includes a cylindrical body having a generally 
open interior and an upper rim connected to the cylin- 
drical body. The generally open interior of the bushing 
is sized to receive a pivot pin formed as part of the drilling 
assembly. The upper rim of the bushing includes a pair 
of extended ears that are spaced from each other along 
the outer circumference of the upper rim. 
[0008] The restraining arrangement includes a sec- 
ond constraint device that is secured to the feed table 
of the drilling assembly. The feed table, in turn, is se- 
curely connected to the drill track and provides the point 
of rotatable connection between the drill track and the 
positioner block. Specifically, the feed table includes a 
pivot pin that extends from the feed table and is received 
within the positioner block. Specifically, the pivot pin is 
received within the open interior of the bushing secured 
within the positioner block. 

[0009] The second constraint device includes a pair 
of female constraint members that are mounted to the 
lower wall of the feed table. The female constraint mem- 
bers are spaced from the pivot pin and each include a 
recessed groove. The recessed groove formed on each 
of the female constraint members is sized to receive the 
extended ears formed on the bushing such that the ears 
of the bushing are freely rotatable within the recessed 
grooves. 

[001 0] The female constraining members are spaced 
from each other to define a pair of insertion gaps. The 
recessed groove formed in each of the female constraint 
members is interrupted along the insertion gap. The in- 
sertion gap allows the upper rim, and more specifically 
the extended ears, of the bushing to be inserted within 
the female constraint members. 
[001 1 ] The second constraint device further includes 
a pair of retaining caps that are mountable between the 
female constraint members. Specifically, the retaining 
caps are mountable to the female constraint members 
such that the retainer caps extend across the insertion 
gaps to secure the bushing between the pair of female 
constraint members. Each of the retaining caps includes 
a recessed groove similar to the recessed groove 
formed in the female constraint members, such that 
when the retaining caps are mounted to the female con- 
straint members, the recessed groove is continuous 
around the pivot pin. The continuous recessed groove 
allows the extended ears of the bushing to rotate freely 
while preventing separation between the bushing and 
the female constraint members. 
[001 2] The restraining arrangement of the present in- 
vention thus allows unrestricted rotation of the feed table 
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relative to the positioner block while limiting the separa- 
tion between the feed table and the positioner block 
should a structural failure occur in either the retaining 
cap, the pivot pin or the connectors used to secure the 
pivot pin within the positioner block. The restraining ar- 
rangement of the present invention thus provides an ad- 
ditional level of security to restrict the uncontrolled 
movement of the drilling assembly relative to the drill 
boom of the track drill upon failure of structural compo- 
nents within the track drill. 

[0013] Various other features, objects and advantag- 
es of the invention will be made apparent from the fol- 
lowing description taken together with the drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[001 4] The drawings illustrate the best mode present- 
ly contemplated of carrying out the invention. 
[0015] In the drawings: 

Fig. 1 is a side schematic view of a self-contained, 
mobile track drill incorporating the features of the 
present invention; 

Fig. 2 is a side view illustrating the interconnection 
between the feed table and the drill positioner block 
of the track drill incorporating the restraining ar- 
rangement of the present invention; 
Fig. 3 is an exploded view of the arrangement 
shown in Fig. 2; 

Fig. 4 is a section view taken along line 4-4 of Fig. 2; 
Fig. 5 is a section view taken along line 6-6 of Fig. 
2 showing the insertion of the retaining bushing be- 
tween the pair of female constraint members 
mounted to the feed table; 
Fig. 6 is a view similar to Fig. 5 illustrating the rota- 
tion of the feed table and pair of female constraint 
members relative to the retaining bushing; and 
Fig. 7 is a view similar to Fig. 6 showing the pair of 
retainer caps secured to the female constraint 
members. 

DETAILED DESCRIPTION OF THE INVENTION 

[001 6] Referring first to Rg. 1 , thereshown is a mobile 
track drill 1 0 that incorporates the features of the present 
invention. In the preferred embodiment of the invention, 
the mobile track drill 1 0 is a Hydra-Trac® hydraulic track 
drill available from Reedrill of Sherman, Texas. 
[001 7] The mobile track drill 1 0 includes an engine 1 2 
supported by a pair of track drives 14. The track drives 
14 are entrained about a series of wheels such that the 
mobile track drill 1 0 can be moved to various locations 
for use. The mobile track drill 1 0 includes a multi-section 
drill boom 16 that is used to support and position a drill 
assembly 18. The orientation of the drill assembly 18 
can be controlled through various hydraulic cylinders as 
will be discussed in greater detail below. 
[0018] As can be seen in Fig. 1 , the drill boom 1 6 in- 



cludes a first section 20 whose angular position is con- 
trolled by a first drive cylinder 22. The first section 20 is 
rotatably connected to a second section 24 about a pivot 
point 26. The movement of the second section 24 rela- 
s tive to the first section 20 is controlled by a second hy- 
draulic drive cylinder 28. The extension and retraction 
of the second drive cylinder 28 controls the rotation of 
the second section 24 relative to the first section 20. 
[0019] The second section 24, in turn, is connected to 
a positioner block 30. The positioner block 30 is rotata- 
ble about a pivot point 32 and such rotation is controlled 
by a third drive cylinder 34. The extension and retraction 
of the third drive cylinder 34 controls the orientation of 
the positioner block 30, as can be understood. 
[0020] The positioner block 30, in turn, is coupled to 
a feed table 36. The feed table 36, as will be described 
in greater detail below, is pivotable within the positioner 
block 30 such that the feed table 36 can rotate relative 
to the positioner block 30. 

[0021 ] The feed table 36 is securely mounted to a drill 
track 38 that extends from a first end 40 to a second end 
42. In the embodiment of the invention shown, the drill 
track 38 has a length of approximately thirty feet, al- 
though other lengths are contemplated as being within 
the scope of the present invention. A rock drill 44 is mov- 
able along the length of the drill track 38 and includes a 
drill bit 46. As is conventional, the rock drill 44 rotates 
the drill bit 46 to drill a hole as the rock drill 44 moves 
downward along the longitudinal axis of the drill track 
38. The operation of the mobile track drill 1 0 is conven- 
tional and thus will not be described in greater detail in 
the present application. 

[0022] Referring now to Figs. 2 and 3, thereshown is 
the physical connection between the drill track 38, feed 
table 36 and positioner block 30, including the restrain- 
ing arrangement of the present arrangement. 
[0023] In Fig. 3, the drill track 38 is shown in a short- 
ened condition for illustrative purposes only. It should 
be understood that the drill track 38 has a length sub- 
stantially longer than shown. The drill track 38 includes 
a lower lip 50 and an upper lip 51 formed on each of its 
opposite sides. The upper lip 51 serves as the point of 
attachment for the rock drill 44, shown in Fig. 1 , and al- 
lows the rock drill to move along the length of the drill 
track 38. The lower lip 50 serves as a secure point of 
attachment for the support beam 52 of the feed table 36 . 
The support beam 52 has a generally rectangular cross- 
section that includes an upper, attachment wail 54, a 
pair of sidewalls 56 and a lower support wall 58. The 
support beam 52 includes a pair of mounting brackets 
60 positioned at its first end 62 and a corresponding pair 
of mounting brackets 64 positioned near its second end 
66. Each of the mounting brackets 60, 64 are preferably 
welded to the support beam 52. 
[0024] The support beam 52 is secured to the drill 
track 38 by a first pair of brackets 68 and a second pair 
of brackets 70. The brackets 68 and 70 interact with the 
brackets 60 and 64 to hold the support beam 52 in con- 
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tact with the lower lip 50 of the drill track 38. A series of 
cap screws 72 pass through a wear pad 74 and a shim 
76 to secure the support beam 52 to the drill track 38, 
as best shown in Fig. 2. 

[0025] Referring back to Fig. 3, the feed table 36 in- 
cludes a weldment 78 attached to the lower support wall 
58 beneath its first end 62. The weldment 78 includes a 
pair of extending tabs 80 that receive a first end 82 of 
the rotational drive cylinder 84. The drive cylinder 84 in- 
cludes a cylinder rod 86 having an end 88 that receives 
a pin 90. The second end 88 of the cylinder 84 is fixed 
between an upper plate 92 and a lower plate 94 of the 
positioner block 30. Specifically, the pin 90 passes 
through one set of the three sets of aligned holes 96 and 
98. The three sets of aligned holes 96,98 can be used 
to adjust the stroke length of the cylinder 84 and control 
the degree of rotation of the feed table 36 relative to the 
positioner block 30. Pin 1 00 passes through the aligned 
holes 1 02 and 1 04 of the extending tabs 80 to hold the 
first end 82 between the extending tabs 80. Thus, the 
extension and retraction of the drive cylinder 84 controls 
the rotational movement of the feed table 36 relative to 
the positioner block 30, as will be described in much 
greater detail below. 

[0026] Referring back to Rg. 3, the feed table 36 in- 
cludes a pivot pin 1 06 that extends downward beneath 
the support wail 58 of the support beam 52. The pivot 
pin 1 06 is generally cylindrical in shape and includes an 
expanded diameter shoulder portion 108. As can be 
seen in Rgs. 3 and 4, the pivot pin 106 extends through 
the support beam 52 such that the top surface 110 of 
the pivot pin 1 06 is generally flush with the upper attach- 
ment wall 54. The opposite, second end 1 1 2 of the pivot 
pin 1 06 protrudes beneath the lower support wall 58 ap- 
proximately eight inches. 

[0027] Referring back to Fig. 3, in accordance with the 
present invention, a restraining arrangement 48 is posi- 
tioned between the feed table 36 and the positioner 
block 30 to limit the possible separation of the feed table 
36 from the positioner block 30. Specifically, the re- 
straining arrangement 48 includes a first constraint de- 
vice 1 1 4 secu red to the positioner block 30 and a second 
constraint device 1 1 6 secured to the feed table 36. The 
interaction between the first and second constraint de- 
vices allows for rotation of the feed table 36 relative to 
the positioner block 30 while preventing the movement 
of the feed table 36 away from the positioner block 30. 
[0028] In the preferred embodiment of the invention 
illustrated, the first constraint device 114 is a bushing 
118 having a cylindrical lower body 120 and an upper 
rim 1 22. Preferably, the cylindrical body 1 20 and the up- 
per rim 122 are formed as a single component from a 
metallic material, such as high strenght steel. The cylin- 
drical body 120 defines an open interior 124 having an 
inner diameter sized to receive the pivot pin 106 such 
that the pivot pin 1 06 is freely rotatable within the open 
Interior 124. 

[0029] As can best be understood in Fig. 3, the cylin- 



drical body 120 of the bushing 118 is received within a 
bore 126 formed in the positioner block 30. In the em- 
bodiment of the invention illustrated, the bushing 11 8 is 
press fit into the bore 1 26 under pressure such that the 

5 bushing 1 1 8 is held in place by friction and is prevented 
from rotating relative to the positioner block 30. 
[0030] Referring back to Rg. 3, the upper rim 122 of 
the bushing 118 includes a pair of extended ears 128. 
The extended ears 1 28 protrude from the outer circum- 

*0 ference of the upper rim 122 approximately 3/4 inches 
and have a thickness of approximately one inch. Each 
of the ears 1 28 extend approximately 45° along the out- 
er circumference of the upper rim 122 and are thus sep- 
arated by gaps of approximately 90°. 

15 [0031] When the pivot pin 106 is inserted into the 
bushing 11 8, a retaining cap 130 is attached to the bot- 
tom end 1 1 2 of the pivot pin 1 06 by a series of connec- 
tors 132, as best shown in Rg. 4. As can be seen in Fig. 
4, the retaining cap 130 is received within a central 

20 opening 134 of the positioner block 30. The central 
opening 1 34 includes an upper shoulder 1 36. The shoul- 
der 1 36 prevents the retaining cap 1 30 from being pulled 
out of the positioner block 30, as can be clearly under- 
stood in Rg. 4. The interaction between the retaining 

25 cap 1 30 and the pivot pin 1 06 thus prevents separation 
of the feed table 36 from the positioner block 30 while 
allowing the feed table 36 to rotate relative to the posi- 
tioned block. 

[0032] Referring back to Rg. 3, the second constrain- 
so ing device 116 includes a pair of female constraint mem- 
bers 138 mounted to the lower support wall 58 of the 
support beam 52. Each of the female constraint mem- 
bers 138 defines an arcuate recessed groove 140. The 
recessed groove 140 has a height approximately equal 
35 to the thickness of the upper rim 1 22 of the bushing 118 
such that the ears 128 of the bushing 118 can be re- 
ceived within the recessed grooves 140. The recessed 
grooves 140 have a curvature to correspond to the ear 
128 such that the ears 128 can move along the length 
to of the recessed grooves 1 40 as the feed table 36 rotates 
relative to the positioner block 30. 
[0033] As can be seen in Fig. 5, each of the female 
constraint members 138 extends from a first face sur- 
face 142 to a second face surface 144. The recessed 
45 groove 1 40 is defined by a curved back wall 1 46 that is 
recessed from a curved outer wall 147 that defines an 
upper rim for the recessed groove 140. The groove 140 
also includes a curved lower wall (not shown) similar to 
the outer wall 147 that defines a lower rim for the re- 
50 cessed groove 140. The curved back walls 146 of the 
opposed female constraint members 138 are spaced 
from each other by approximately the diameter of the 
upper rim 122 of the bushing 1 1 8 between the extending 
ears 128. The female constraint members 138 are 
55 spacedfrom each otherto define apair of insertion gaps 
148 as shown in Fig. 3. 

[0034] Referring now to Figs. 5-7, the connection be- 
tween the feed table 36 and the positioner block 30 will 
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now be described. Initially, the feed table, including the 
pair of female constraint members 1 38, are rotated such 
that the female constraint members 1 38 are aligned with 
the portions 150 of the upper rim 122 between the pair 
of extending ears 1 28. In this position, the ears 1 28 are 5 
generally aligned with the insertion gaps extending be- 
tween the pair of female constraint members 138. 
[0035] Once the feed table is aligned in the position 
shown in Rg. 5, the feed table and the pair of female 2. 
constraint members 138 are rotated 90° such that the 10 
ears 1 28 of the bushing are received within the recessed 
grooves 140 formed in the pair of female constraint 
members 138, as shown in Figs. 5 and 6. As discussed 
previously, the height of the recessed grooves 140 
formed in the female constraint members 1 38 is gener- « 3. 
ally equal to the thickness of the ears 1 28 such that the 
ears are movable within the recessed grooves 140. 
[0036] Referring back to Rg. 6, the restraining ar- 
rangement 48 of the present invention further includes 
a pair of retainer caps 1 42 and 1 44. As illustrated in Rg. 20 4. 
6, each of the retaining caps 142 and 144 includes a 
recessed groove 1 46 having the same depth and height 
as the recessed grooves 140 formed in each of the fe- 
male constraint members 138. 

[0037] Each of the retainer caps 142 and 144, is at- 25 
tachable to both of the female constraint members 1 38 5. 
by a series of connectors 148. The connectors 148 are 
received within holes 150 formed in the female con- 
straint members 138. When the retainer caps 142 and 
144 are connected to the female constraint members 30 
138, the retainer caps 142, 144 complete a 360° re- 
cessed groove. 6. 
[0038] Referring back to Fig. 7, thereshown are the 
retainer caps 142 and 1 44 mounted to the pair of female 
constraint members 138. In this condition, the ears 128 35 
are completely enclosed within a recessed groove such 
that the bushing is prevented from separating from the 
pair of female constraint members 1 38 attached to the 7. 
feed table. 

[0039] Referring now to Fig. 4, it can be understood 40 

that should the pivot pin 106, the retaining cap 130 or 

the connectors 132 fail, the interaction between the 

bushing 11 8 and the second constraint device, including 

the pair of female constraint members 1 38 and retainer 

caps 1 42, 1 44 will limit the possible separation between 45 8. 

the feed table 36 and the positioner block 30. 

[0040] Various alternatives and embodiments are 

contemplated as being within the scope of the following 

claims particularly pointing out and distinctly claiming 

the subject matter regarded as the invention. so 

9. 

Claims 

1. A restraining arrangement for limiting the separa- 55 
tion between a feed table having a pivot pin mount- 1 0. 
ed thereto and a positioner block of a mobile track 
drill, the arrangement comprising: 



a first constraint device secured to the position- 
er block; and 

a second constraint device secured to the feed 
table and configured to receive and retain the 
first constraint device such that the first con- 
straint device is rotatabte relative to the second 
constraint device. 

The restraining arrangement of claim 1 wherein the 
first constraint device includes a pair of extended 
ears and the second constraint device includes a 
recessed groove sized to receive the pair of extend- 
ed ears. 

The restraining arrangement of claim 2 wherein the 
first constraint device is stationarily mounted to the 
positioner block and the second constraint device 
is stationarily mounted to the feed table. 

The restraining arrangement of claim 2 wherein the 
second constraint device includes a pair of female 
constraint members mounted to the feed table, 
each female constraint member defining a portion 
of the recessed groove. 

The restraining arrangement of claim 4 wherein the 
pair of female constraint members are spaced from 
each otherto define a pair of insertion gaps, where- 
in the recessed groove is discontinuous along the 
pair of insertion gaps. 

The restraining arrangement of claim 5 wherein the 
length of each insertion gap is at least as long as 
the length of each of the extended ears formed on 
the first constraint device such that the extended 
ears can pass through the pair of insertion gaps. 

The restraining arrangement of claim 5 further com- 
prising a pair of retainer caps mountable to the pair 
of female constraint members, wherein each retain- 
er cap is configured to extend across one of the in- 
sertion gaps between the female constraint mem- 
bers. 

The restraining arrangement of claim 7 wherein 
each retainer cap includes a recessed groove such 
that when the retainer caps are mounted to the fe- 
male constraint members, the recessed groove of 
the second constraint device is continuous. 

The restraining arrangement of claim 2 wherein the 
first constraint device is a bushing received in the 
positioner block, the bushing having a central open- 
ing sized to receive the pivot pin of the feed table. 

The restraining arrangement of claim 9 wherein the 
bushing member includes an upper rim and a cylin- 
drical body, the cylindrical body being sized to re- 
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ceive the pivot pin and the upper rim including the 
pair of extended ears. 

11. The restraining arrangement of claim 10 wherein 
the bushing is formed from steel. 

12. A restraining arrangement for limiting the separa- 
tion of a feed table having a pivot pin mounted there- 
to and a positioner block of a track drill, the arrange- 
ment comprising: 

a male constraint member secured to the posi- 
tioner block, the male constraint member in- 
cluding a pair of extended ears; and 
a pair of female constraint members mounted 
to the feed table, each female constraint mem- 
ber including a recessed groove sized to re- 
ceive the extended ears formed on the male 
constraint member such that the male con- 
straint member is rotatable relative to the fe- 
male constraint member, 

wherein the interaction between the pair of fe- 
male constraint members and the male constraint 
member prevents movement of the feed table away 
from the positioner block. 

13. The restraining arrangement of claim 12 wherein 
the pair of female restraint members are spaced 
from each other to define a pair of insertion gaps. 

14. The restraining arrangement of claim 13 wherein 
each of the insertion gaps have a length at least as 
great as the length of the extended ears formed on 
the male constraint member such that the male con- 
straint member can be inserted into the female con- 
straint members. 

15. The restraining arrangement of claim 14 wherein 
the recessed groove formed by the pair of female 
constraint members is circular and the insertion 
gaps are diametrically opposite each other. 

16. The restraining arrangement of claim 14 further 
comprising a pair of retainer caps each mountable 
between the pair of female constraint members 
such that each of the retainer caps extend across 
one of the insertion gaps. 

17. The restraining arrangement of claim 16 wherein 
each of the retainer caps includes a recessed 
groove such that when the retainer caps are mount- 
ed to the female constraint members, the recessed 
groove is continuous. 

18. The restraining arrangement of claim 12 wherein 
the male constraint member is a bushing received 
within the positioner block, the bushing having an 



upper rim and a cylindrical body, the cylindrical body 
being sized to receive the pivot pin and the upper 
rim including the pair of extended ears. 

5 19. A method of limiting the separation of a feed table 
having a pivot pin and a positioner block of a track 
drill, the method comprising the steps of: 

mounting a male constraint member to the po- 
10 sitioner block of the track drill, the male con- 

straint member including at least a pair of ex- 
tended ears; 

mounting a pair of female constraint members 
to the feed table, each female constraint mem- 

* 5 ber including a recessed groove; 

inserting the male constraint member into the 
female constraint member such that the ex- 
tended ears of the male constraint member are 
received within the recessed grooves of the fe- 

20 male constraint members; and 

preventing the separation of the male con- 
straint member from the female constraint 
member. 

25 20. The method of claim 1 9 wherein the pair of female 
constraint members are separated from each other 
by an insertion gap, wherein each insertion gap has 
a length at least as great as the length of the pair of 
ears formed on the male constraint member such 

30 that the ears of the male constraint member can 
pass through the insertion gap. 

21 . The method of claim 20 further comprising the step 
of attaching a pair of retainer caps to the pair of fe- 

35 male constraint members after the male constraint 
member is received within the pair of female con- 
straint members, wherein the retainer caps prevent 
separation of the male constraint member from the 
female constraint members. 

40 

22. The method of claim 21 wherein each of the retainer 
caps includes a recessed groove sized to receive 
the extended ears formed on the male constraint 
member. 

45 

23. The method of claim 1 9 wherein the male constraint 
member is a bushing having an upper rim and a cy- 
lindrical body, the cylindrical body being sized to re- 
ceive the pivot pin and the upper rim including the 

so pair of extended ears. 
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